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Pulsed neutron sources for neutron crystallography: new and future capabilities Robert McGreevy Science and Technology Facilities Council, ISIS Facility, Chilton, Didcot, OX11 0QX, (UK). E-mail: robert.mcgreevy@ stfc.ac.uk
The last 5 years have seen a remarkable increase in the capabilities of pulsed neutron sources around the world. Although some smaller, older sources have closed (KENS, IPNS), they have been replaced by larger and more powerful facilities -SNS in the USA [1] , MLF at J-PARC in Japan [2] and ISIS TS2 in the UK [3] . Within the next ten years there is the prospect of the world's first long pulse neutron source -the ESS in Sweden [4] -coming into operation. This presentation will review these new sources and their capabilities for diffraction studies of a range of materials including crystalline, disordered and large scale structures. It will also review the prospects for future development of both sources and techniques and the challenges that will be faced. Investigation of nanometer structures with soft X-ray FEL radiation at FLASH Josef Feldhaus Deutsches Elektronensynchrotron DESY, Hamburg (Germany). E-mail: josef.feldhaus@desy.de FLASH, the free electron laser (FEL) facility at DESY in Hamburg, is the first FEL for the vacuum ultraviolet and soft X-ray region in regular user operation. It is based on a superconducting linear accelerator that produces the high-density, low-emittance electron bunches required for driving the FEL. Since 2005, FLASH provides extremely bright, coherent light pulses which can be as short as 10 femtoseconds. After two upgrades in 2007 and 2009/10, FLASH covers a spectral range from 47 -4.1 nm wavelength, i.e. it reaches the so-called water window which allows investigating biological samples with high contrast in their aqueous environment. These unique beam properties have allowed exploring new fields of science, such as non-linear processes in atoms and molecules, ultrafast electronic and magnetic phenomena in solids, and single-pulse imaging of biological samples or nanostructures.
This contribution gives an overview of the FLASH facility and its user programme, with an emphasis on structural investigations. . SLAC National Accelerator Laboratory, Menlo Park, California (USA). Email: galayda@slac.stanford.edu
The Linac Coherent Light Source at SLAC is the first "hard" x-ray free-electron laser, providing x-rays in the spectral range 500-10,000 eV [1] . Experiment operations began in October 2009. LCLS will provide x-rays to six experiment stations, four of which are already in operation. Two of the four have been used for x-ray imaging of nanocrystals and single cells. Early results are very promising [2], [3] . The Department of Energy has approved a concept for a major expansion of the facility (the LCLS-II Project), to increase capacity and to expand its spectral coverage to 250-13,000 eV [4] . The upper end of the range was chosen to enable MAD techniques for structure determination. The presentation will report latest performance and results from LCLS and latest plans for the LCLS-II Project.
